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PROSTAGLANDIN SY;.JTHETASE 
The biosynthesis of the prostaglandins (PGs) is a 
multiple-step enzymatic reaction. Oxidative cycli-
zation and dismutation and reduction of the 
endoperoxide are some of the enzymatic reactions 
that bave been described. At each catalytic step, 
there are possibilities for regulatory control. Tbe 
renal medulla cytoplasmic stimulating and inhib-
iting activities are particularly interesting for they 
may participate in regulation of PGs in the kidney. 
Washed microsomes of rabbit renal medulla can 
synthesize PGs if the cofactors, hydroquinone and 
reduced glutathione, and arachidonic acid are 
present in the reaction mixture. Addition of small 
amounts of cytoplasmic fraction increases the level 
of PGs synthesized greater than lO-fold for PGF , ,, 
and around 6-fold for PGE,. Two cytoplasmic 
fractions are required fo r maximum activity. One 
factor is heat labile and is a non-heme protein, 
while a second factor is relatively heat stable and is 
associated with hemoglobin. The fraction associ-
ated with hemoglobin and the heat-labile factor 
appear to affect different steps of the reaction. 
Hemoglobin has no effect on the activitv of 
prostaglandin synthetase from the micros~mal 
preparations of rabbit brain. hea rt, lung. renal 
cortex , and uterus. The heat-labile medullary 
cytoplasmic factor is even more specific; it stimu-
lat.es only the rabbit renal medullary microsomes. 
Differences in organ specificit.y suggest that some 
of the com ponents of the synthetase svstem a re 
unique to a particular tissu'e. Yet. the~e synthe-
tases from several rabbit tissues are in hibited by 
indomethacin to the same extent. A synt heti c 
system containing macromolecules with common 
catalytic subunits but with a variable regulatory 
subunit(sl in different tissues is compatible with 
these observations. 
Prostaglandin biosynthetic activity also has 
been found in t he microsomal fractions prepared 
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from rabbit renal cortex. The cortex preparation 
also requires arachidonic acid as substrate and 
hydroquinone and reduced glutathione as cofactors 
for enzymatic activity and is inhibited by indo-
methacin. The biosynthetic capacity of t.he wasbed 
microsomes of cortex ranges from one- third to 
one-tenth that of the washed microsomes of me-
dulla . Whereas the partially purified medulla ry 
cytoplasmic factor and crystalline hemoglobin can 
stimulat.e greatly the synthetase activity in the 
microsomes of the medulla, they have no effect on 
the activity of cortical microsomes. 
PROSTAGLA."Dl l\ METABOLISM 
The diversi ty of the biologic activities of the PGs 
and the qualitatively different pharmacologic 
actions of the PGE and PGF compounds suggest 
that physiologic processes could be controlled by 
an enzyme or enzymes that interconvert the two 
types of PGs. Homogenates of pigeon heart , brain , 
lung, liver, and the formed elements of blood and 
of monkey brain, liver, spleen, kidney, lung, 
uterus, heart and the formed elements of blood 
contain an enzyme which catalyzes the reduction 
of the 9-keto group of PGE to fo rm PGF. This 
prostaglandin E 9-ketoreductase uses NADPH 
much more effectively than t\ADH and is found in 
the cytoplasmic fraction. In monkev liver, there is 
a second prostaglandin 9-ketored u~tase, which is 
present in the microsomal fraction and uses NADH 
much more efficiently than !'lADPH. The activi -
t ies of the prostaglandin 9-ketoreductases are ex-
tremely sensitive to the oxidized cofactors, and in 
vivo may be regulated by t.he relative concentra-
tions of reduced and oxidized coenzymes. Such 
enzyme activities may, in turn , regulate the 
.diverse physiologic processes involving these two 
classes of PGs. 
[?\HffiITJOl\ OF PROSTAGLAl,\DI:\ SY1\THESIS 
The prostaglandin biosynthetic pathway is com-
plex and may include several enzymatic reactions . 
If a particular drug inhibits equally the production 
of several products, all derived enzymat.ically from 
the common endoperoxide intermediate, that drug 
probably inhibits the overall reaction at a step 
before endoperoxide synthesis [I). lndomethacin, 
flufenamic acid , and acetylsalicylate all fall int.o 
the latter type of inhibitors. On the assumption 
that these three classes of drugs are inhihiting the 
same enzymatic reaction, Flower and Vane (2) 
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postulated the existence in tissues of multiple 
molecular forms of the enzyme (or one of its 
subunits) to explain differences in sensitivities to 
drugs. 
Our results do not support the conclusion t hat 
inhibition of synthetases by indomethacin varies 
among t issues of the same species. We have 
partially characterized prostaglandin synthetase 
activi ties in the microsomal fractions of 7 rabbit 
tissues. All of the microsomal preparations 
required arachidonic acid , hydroquinone. and re-
duced glutathione for enzymatic activity. The 
synthet.ic systems of the renal medulla were most 
active, followed by microsomal preparations from 
the renal cortex, lung, brain, spleen. uterus. and 
heart . Three structurally distinct nonsteroidal 
anti-inflammat.ory drugs. indomethacin. flufena -
mic acid. and aspirin , inhibited the production of 
PGs by these microsomes. The effectiveness of 
these drugs depended on the concentration of 
substrate. When assayed under identical experi-
mental conditions. the inhibiting activity of each 
of these drugs for the synthetase of each of the 
tissues was the same. 
Since there is no variation in the sensitivities of 
several rabbit tissue synthetases, the enzyme (or 
subunit) must be common to all prostaglandin 
synthetase systems of that species. Thus. t he 
molecule may not exist in mult iple forms within 
that species as has been suggested by Flower and 
Vane [21. 
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Rheumatoid synovial tissues incubated in organ 
culture produce several PGs and metabolites. Sev. 
eral anti-inflammatory agents inhibit their pro· 
duction. Some of the ant i-inflammatory agents 
and their ID •• values are indomethacin, 0.015 /lM ; 
flufenamic acid, 0.2 /lM ; flurbiprofen , 2.0 /lM; 
phenylbutazone, 2.0 /lM; ibuprofen, 4.7 /lM; and 
aspirin, 70.0 I'M. Azathioprine, hydroxychloro-
quine, acetaminophen. and penicillamine had 
some inhibiting act.ivity at 100 /lM levels, but 
sodium salicylat.e and gold sodium thiomallate 
were not active even at 100 I'M levels. 
There is a good correlation between the inhibi-
tory concentrations determined in this system and 
the the rapeutic plasma concentrations of these 
drugs, thus suggesting a relationship between their 
anti-inflammatory effectivenes and inhibition of 
prostaglandin biosynthesis in man . 
Dexamethasone and hydrocortisone are potent 
inhibitors of prostaglandin synthesis in this sys-
tem [3]; this is in contrast to numerous reports 
that corticosteroids have insignificant inhibitory 
effects in man~' other systems. 
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